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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
The Hudson River Natural Resource Trustees (Trustees) are conducting a natural resource damage
assessment (NRDA) of  the Hudson River. The Trustees include the State of  New York acting through
the New York State Department of  Environmental Conservation (NYSDEC), the Department of  the
Interior acting through the U.S. Fish and Wildlife Service (USFWS), and the Department of
Commerce acting through the National Oceanic and Atmospheric Administration (NOAA). This
NRDA involves analysis of  soil, sediment, fish, and wildlife samples collected from the Hudson River
and surrounding area. The primary analytes of  concern are Total PCBs, PCB homologues, and PCB
congeners. The Trustees also plan to conduct additional analytical tests such as moisture, total
extractable organics (TEO)1, total organic carbon, and grain size to support data interpretation.

This Analytical Quality Assurance (QA) Plan describes the minimum requirements for the chemical
analysis of  the environmental samples that are collected in support of  the NRDA. This plan does not
address the actual field collection or generation of  these samples. The requirements specified in this
plan are designed to: (1) monitor the performance of  the measurement systems to maintain statistical
control and provide rapid feedback so that corrective measures can be taken before data quality is
compromised and; (2) verify that reported data are sufficiently complete, comparable, representative,
unbiased and precise so as to be suitable for their intended use.

This Analytical QA Plan is consistent with the intent of  NRDA regulations, as provided in 43 CFR
Subtitle A, subpart C and satisfies the requirements listed in the relevant U.S. Environmental Protection
Agency (EPA) guidance for QA plans (USEPA, 2001 and USEPA, 1998) as far as the documents relate
to analytical testing services. This QA plan will be revised as appropriate, as changes are made to the
damage assessment and the QA program.

1 Total extractable organics (TEO) is also commonly referred to as “lipids”. For the purposes of  this
project the term “TEO” will be used rather than “lipids” because the percent TEO represents the total
quantity of  material solvent-extracted from a sample prior to organic analyses. This solvent-extract may
contain additional components than lipids.
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SECTION 1.0SECTION 1.0SECTION 1.0SECTION 1.0SECTION 1.0 PROJECT DESCRIPTIONPROJECT DESCRIPTIONPROJECT DESCRIPTIONPROJECT DESCRIPTIONPROJECT DESCRIPTION
The primary analytes of  interest are PCBs. This includes quantitation of  specific individual PCB
congeners, calculation of  concentration for each homologue group, and summing of  the homologue
groups for a Total PCB value. The congeners of  potential interest and target detection limits are listed
in Table 1.1.

Matrices for analysis will include a wide range of  tissues (e.g., vegetation, fish, birds, mammals), soil,
and/or sediment. The work plans and associated QA plans under which these samples were generated
or collected are independent documents and not included or considered herein. This Analytical QA
Plan describes the minimum requirements to be taken to provide for the chemical analyses (and
associated physical normalizing parameters) of  the previously generated or collected samples in a
technically sound and legally defensible manner.  Additional analyses to support the Total PCB and
PCB congener investigations include percent moisture (tissue and soil/sediment), percent TEO
(tissue), total organic carbon (soil/sediment), and grain size (soil/sediment).

TABLE 1.1. PCB CONGENER TARGET COMPOUND LIST (48)

BZ# 8 BZ# 74 BZ# 126 BZ# 170

BZ# 18 BZ# 77 BZ# 128 BZ# 174

BZ# 28 BZ# 81 BZ# 138 BZ# 177

BZ# 31 BZ# 87 BZ# 146 BZ# 180

BZ# 44 BZ# 95 BZ# 149 BZ# 183

BZ# 45 BZ# 99 BZ# 151 BZ# 187

BZ# 47 BZ# 101 BZ# 153 BZ# 189

BZ# 49 BZ# 105 BZ# 156 BZ# 194

BZ# 52 BZ# 110 BZ# 157 BZ# 195

BZ# 56 BZ# 114 BZ# 158 BZ# 201

BZ# 66 BZ# 118 BZ# 167 BZ# 206

BZ# 70 BZ# 123 BZ# 169 BZ# 209

 PCB HOMOLOGUE AND TOTAL PCB TARGET DETECTION LIMITS:

 PCB CONGENER TARGET DETECTION LIMITS:
Soil/sediment = 0.1 ng/g dry weight
Tissue = 0.1 ng/g wet weight

Soil/sediment = 10 ng/g dry weight
Tissue = 10 ng/g wet weight
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SECTION 2.0SECTION 2.0SECTION 2.0SECTION 2.0SECTION 2.0 PROJECT ORGANIZPROJECT ORGANIZPROJECT ORGANIZPROJECT ORGANIZPROJECT ORGANIZAAAAATION AND RESPONSIBILITIESTION AND RESPONSIBILITIESTION AND RESPONSIBILITIESTION AND RESPONSIBILITIESTION AND RESPONSIBILITIES

2.1 ASSESSMENT MANAGERS

redacted – NOAA

Damage Assessment and Restoration Center

redacted

redacted – NYSDEC

redacted

redacted – Department of  Interior

redacted

The Assessment Managers are the designated representatives (from NOAA, DOI, and NYSDEC) who
are responsible for the review and acceptance of  specific work plans and associated QA plans.

2.2 PROJECT COORDINATOR

redacted

The Project Coordinator is responsible for administration of  the laboratory(ies) contract(s).  The
Project Coordinator also oversees the identification of  Principal Investigators and staffing for each of
the studies to be conducted for the NRDA.  The Principal Investigators for each study will be the end-
users of  the data produced under the Analytical QA Plan.  The Project Coordinator will oversee the
proper scheduling and transmittal of  the data from the time of  sampling to data reporting.

2.3 QUALITY ASSURANCE

redacted is the QA Coordinator reporting directly to the Assessment Managers. redacted is
responsible for the implementation of  this Analytical QA Plan, as described in Appendix A (QA
Assurance Management) of  the Hudson River NRDA Plan. redacted will receive assistance in the
coordination and performance of  laboratory technical audits and independent data validation from the
QA Contractor redacted. The QA Coordinator has the authority and responsibility to cease or
temporarily halt activities not in keeping with this QA Plan. The QA Coordinator will work closely with
laboratory representatives and the project team to assure that project and data quality objectives are
met.  The QA Coordinator may be reached at:

redacted

2.4 ANALYTICAL LABORATORIES

The primary contractor selected by the Trustees for analytical work in support of  the Hudson River
NRDA is redacted.  The project manager at redacted is responsible for assuring that all analyses
performed by the laboratory meet project and data quality objectives.  The Laboratory Project Manager
is:

redacted



HU
DS

ON
 RI

VE
R

AN
AL

YT
IC

AL
 Q

UA
LI

TY
 A

SS
U

R
AN

CE
 P

LA
N

ANALYTICAL QUALITY ASSURANCE PLAN - VERSION 1.04

SECTION 3.0SECTION 3.0SECTION 3.0SECTION 3.0SECTION 3.0 SAMPLE HANDLING AND CHAIN OF CUSTODY PROCEDURESSAMPLE HANDLING AND CHAIN OF CUSTODY PROCEDURESSAMPLE HANDLING AND CHAIN OF CUSTODY PROCEDURESSAMPLE HANDLING AND CHAIN OF CUSTODY PROCEDURESSAMPLE HANDLING AND CHAIN OF CUSTODY PROCEDURES
Chain of custody procedures will be used for all samples throughout the analytical process and for all
data and data documentation, whether in hard copy or electronic format. Sampling procedures,
including sample collection and documentation, are part of  the work plans of  the individual projects
and as such, are not considered here.

3.1 SAMPLE PRESERVATION

Soil and tissue samples will be collected for analysis. Sample preservation and field treatment of
samples for analyses should be described in relevant field work plans. Briefly, soil and tissue samples
for chemical analysis should be frozen as soon after collection as possible. The samples should be
maintained at -20°C until prepared for analysis.

3.2 SAMPLE HOLDING TIMES

The primary analyses of  concern for this study are persistent compounds, which have been found to
remain stable in tissue after several years of  storage (Wise et al. 1989). Thus, we are not establishing a
maximum holding time for samples. Percent solids or moisture will be reported with each soil or tissue
result to allow for normalization if  there are changes in sample moisture content during sample
storage.

3.3 CHAIN OF CUSTODY

Each container is considered to be an individual sample and will be assigned a unique identification
number and have a separate entry on the chain of  custody record.

Chain of custody records will be completed in ink.

A sample is considered in “custody” if:

it is in the custodian’s actual possession or view, or

it is retained in a secured place (under lock) with restricted access, or

it is placed in a container and secured with an official seal(s) such that the sample cannot be
reached without breaking the seal(s).

Samples are kept in the custody of  designated sampling and/or field personnel until shipment.

3.4 SAMPLE SHIPPING

Any transfer or movement of  samples will use chain of  custody procedures. The original signed and
dated chain of  custody record accompanies the sample(s); a copy is retained by the sample shipper.
All shipments will comply with DOT regulations (49 CFR, Parts 172 and 173).

3.5 SAMPLE RECEIPT

Immediately upon receipt of  samples, the recipient will review the shipment for consistency with the
accompanying chain of  custody record and sample condition before signing and dating the chain of
custody record. Sample condition(s) will be noted on the original chain of  custody sheet at this time.
If  there are any discrepancies between the chain of  custody record and the sample shipment, the
recipient will contact the sample shipper immediately in an attempt to reconcile these differences.
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3.6 INTRA-LABORATORY SAMPLE TRANSFER

The laboratory sample custodian or designee will maintain a laboratory sample-tracking record, similar
to the chain of  custody record, that will follow each sample through all stages of  laboratory
processing. The sample-tracking record will show the name or initials of  responsible individuals, date
of  sample extraction or preparation, and sample analysis.

3.7 INTER-LABORATORY SAMPLE TRANSFER

Transfer of  samples from one analytical laboratory to another, e.g. for grain size or TOC analysis, will
follow chain of  custody, sample shipping and receipt procedures described above.

3.8 SAMPLE ARCHIVAL

All unanalyzed samples and unutilized sample aliquots or extracts will be held by the laboratory in a
manner to preserve sample integrity at a secure location with chain of  custody procedures for one (1)
year after the QA Contractor has validated the data package for that particular set of  samples. All
archived materials will be accessible for review upon request. At the end of  the archival period, the
laboratory shall contact the QA Coordinator to obtain directions for handling remaining samples. The
samples will not be disposed of  by the laboratory unless provided with written approval from the
Assessment Manager.

3.9 DATA AND DATA DOCUMENTATION

All data and data documentation, whether in hard copy or electronic format, are the responsibility of
the QA Coordinator acting on behalf  of  Hudson River Case Management Team. The laboratory case
narrative and any summary information will be clearly marked with "Privileged and Confidential,
FOIA/FOIL Exempt, Not for Release."

The QA Contractor will receive from redacted data tables and QA documentation suitable for QA
assessment/data validation. A copy of  the data and data documentation developed by the laboratory
for a given data package will be kept by the laboratory in a secure location under chain of  custody
procedures for five (5) years after the QA Contractor has validated that data package. All archived
materials will be accessible for review upon request.  These materials will become the responsibility
of  the Assessment Manager upon termination of  the archival period.

The original data will be transferred from the laboratory to the QA Contractor by means such that a
signature is required at the time of  document delivery. The QA Contractor will document receipt of
packages and maintain a record of  the method and date of  data submittal with the complete data
package. The QA Contractor will maintain the copy of  the data packages and related validation
documentation in a secure location for a period of  one (1) year from the date of  validation. These
materials will become the responsibility of  the Assessment Manager upon termination of  the archival
period.
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SECTION 4.0SECTION 4.0SECTION 4.0SECTION 4.0SECTION 4.0 LLLLLABORAABORAABORAABORAABORATORY OPERATORY OPERATORY OPERATORY OPERATORY OPERATIONSTIONSTIONSTIONSTIONS
All laboratories providing analytical support for the Hudson River Damage Assessment must have the
appropriate facilities to store and prepare samples, and appropriate instrumentation and staff  to
provide data of  the required quality within the time period dictated.  Laboratories are expected to
conduct operations using good laboratory practices, including:

Training and appropriate certification of  personnel.

A program of  scheduled maintenance of  analytical balances, laboratory equipment and
instrumentation.

Routine checking of  analytical balances using a set of  standard reference weights (ASTM
class, NIST Class S-1, or equivalents).

Recording all analytical data in logbooks; each entry signed and dated by the analyst.

Monitoring and documenting the temperatures of  cold storage areas and freezer units.

Laboratory operations will be evaluated by the QA Coordinator through technical systems audits,
performance evaluation studies, and performance in the NIST-managed intercomparison program.
Personnel in any laboratory performing analyses for this damage assessment should be well versed in
good laboratory practices, including standard safety procedures.  It is the responsibility of  the
laboratory manager and /or supervisor to ensure that safety training is mandatory for all laboratory
personnel.  The laboratory is responsible for maintaining a current safety manual in compliance with
the Occupational Safety and Health Administration (OSHA) or equivalent state or local regulations.
Proper procedures for safe storage, handling and disposal of  chemicals should be followed at all times;
each chemical should be treated as a potential health hazard and good laboratory practices should be
implemented accordingly.

4.1 QUALITY ASSURANCE DOCUMENTATION

All laboratories must have the latest revision of  the Hudson River NRDA Analytical QA Plan.  In
addition, the following documents and information must be current and available to all laboratory
personnel participating in the processing of  Hudson River samples:

Laboratory Standard Operating Procedures (SOPs) - Detailed instructions for performing
routine laboratory procedures.

Control charts or data tables - These must be developed and maintained throughout the
project for appropriate analyses and measurements.

4.2 LABORATORY SYSTEMS AUDITS

Prior to sample analysis, a QA systems audit will be performed.  This laboratory audit will be
conducted by the QA Coordinator.  The checklists used for the laboratory audits are based on
requirements outlined in "Good Laboratory Practice Standards" (40 CFR Part 792) and audit
procedures of  the EPA National Enforcement Investigations Center, "NEIC Procedures Manual for



HUDSON RIVER
A

N
ALYTICAL Q

UALITY A
SSU

R
AN

CE P
LAN

ANALYTICAL QUALITY ASSURANCE PLAN - VERSION 1.0 7

the Contract Evidence Audit and Litigation Support for EPA Enforcement Case Development" (EPA
330/9-89-002).  The Laboratory Project Manager will be informed of  the findings and
recommendations of  the audit before the auditors leave the facility.  A written report discussing the
audit will be submitted to the Assessment Manager.

Additional laboratory audits may be performed at anytime throughout the duration of  the NRDA.

4.3 PARTICIPATION IN INTERCOMPARISON EXERCISES

Each analytical laboratory is required to participate in the intercomparison exercises for PCBs managed
by NIST.  A variety of  samples including sample extracts and representative matrices (e.g., sediment
or tissue samples) are utilized in these exercises, which typically take place once a year.  Laboratories
are required to analyze the sample(s) in the same manner as specified in this Analytical QA Plan.
Laboratories which fail to achieve acceptable performance will be required to provide an explanation
to the QA Coordinator and/or undertake appropriate corrective actions.
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SECTION 5.0SECTION 5.0SECTION 5.0SECTION 5.0SECTION 5.0 ASSESSMENT OF DAASSESSMENT OF DAASSESSMENT OF DAASSESSMENT OF DAASSESSMENT OF DATTTTTA QUALITA QUALITA QUALITA QUALITA QUALITYYYYY
The purpose of  this Analytical QA Plan is to develop and document analytical data of  known,
acceptable, and defensible quality.  The quality of  the data is presented as a set of  statements that
describe in precise quantitative terms the level of  uncertainty that can be associated with the data
without compromising their intended use.  These statements are referred to as Data Quality Objectives
(DQOs) and are usually expressed in terms of  precision, accuracy, completeness, and comparability.

5.1 PRECISION

Precision is the degree of  mutual agreement among individual measurements of  the same property
under prescribed similar conditions, such as replicate measurements of  the same sample.  Precision is
concerned with the "closeness" of  the results.  Where suitable reference materials (RMs) are available,
precision will be expressed as the relative standard deviation (RSD) for the repeated measurements.
This use of  RMs allows for the long-term measurement of  precision but does not include
homogenization as a source of  analytical variability.

In addition to the tracking precision of  replicate RM analyses, precision will be expressed as the relative
percent difference (RPD) between a pair of  replicate data from duplicate samples.

It is recognized that precision erodes as the limit of  detection is approached.

5.2 ACCURACY

Accuracy is the degree of  agreement of  a measurement with an accepted reference value and may be
expressed as the difference between the two measured values or as a percentage of  the reference value.

The primary evaluation of  accuracy will be through the use of  RMs.  The laboratory will maintain
control charts to track the RM performance.  Matrix spikes will also be analyzed to assess accuracy for
those analytes that are not available in suitable reference materials.

5.3 COMPARABILITY

Comparability expresses the confidence with which one data set can be evaluated in relationship to
another data set.  Comparability of  the chemical analytical data is established through the use of:

Program-defined general analytical methodology (e.g., low resolution MS), detection limits,
accuracy and precision requirements and reporting formats;

NIST-traceable calibration materials;

Certified reference material with each sample batch.

5.4 COMPLETENESS

Completeness is a measure of  the proportion of  data specified in the sampling plan which is
determined to be valid.  Completeness will be assessed by comparing the number of  valid sample
results to the total number of  samples planned for collection.  The data quality objective for
completeness is 95%, i.e. no more than 5% of  the analytical data missing or qualified as unreliable
(rejected).
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SECTION 6.0SECTION 6.0SECTION 6.0SECTION 6.0SECTION 6.0 QUALITQUALITQUALITQUALITQUALITY CONTROL PROCEDURESY CONTROL PROCEDURESY CONTROL PROCEDURESY CONTROL PROCEDURESY CONTROL PROCEDURES
No particular analytical methods are specified for this project, but the QA/QC requirements will
provide a common foundation for each laboratory's protocols.  This "common foundation" includes:
(1) the specification of  the analytes to be identified and quantified and the minimum sensitivity of  the
analytical methods and (2) the use of  NIST reference materials.

Prior to the analysis of  samples, each laboratory must provide written protocols for the analytical
methods to be used; calculate detection limits for each analyte in each matrix of  interest and establish
an initial calibration curve in the appropriate concentration range for each analyte.  The laboratory
must demonstrate its continued proficiency by participation in refereed intercomparison exercises and
repeated analyses of  reference materials, calibration checks, and laboratory method blanks.
Laboratories will be expected to take corrective actions promptly if  data quality objectives described
in this plan are not met.

The laboratory may be audited at any time to determine and document that the laboratory has the
capability to analyze the samples and can perform the analyses in compliance with the QA Plan.
Independent data validation will be undertaken promptly after analyses of  each sample batch to verify
that data quality objectives are met.  The data validator will discuss any unacceptable findings with the
laboratory as soon as possible, and assist the laboratory in developing a satisfactory solution to the
problem.

6.1 STANDARD OPERATING PROCEDURES FOR ANALYTICAL METHODS

The PCB congeners to be determined are listed in Table 1.1.  Supporting analyses include percent
solids or moisture (tissue, soil/sediment), percent TEO (tissue), total organic carbon (soil/sediment),
and grain size (soil/sediment).

Prior to the analysis of  field samples, each laboratory is required to submit to the QA Coordinator for
review and approval, written Standard Operating Procedures (SOPs) detailing the procedures used in
sample preparation, analysis, data reduction and reporting.  Once approved, the SOPs for each
analytical method and from each analytical laboratory will be archived with this plan as part of  the QA
documentation.

6.2 DETERMINATION OF METHOD DETECTION LIMIT (MDL), QUANTITATION RANGE, AND
REPORTING LIMITS

The analytical laboratory will establish and report a method detection limit (MDL) for each analyte of
interest in each matrix.  The target MDLs for PCB congeners, homologues, and Total PCBs are
specified in Table 1.1.  The actual MDLs will be established by following the method in 40 CFR part
136.  Results less than 5X the MDL will not be required to meet the DQOs for precision and accuracy,
because these results will be outside the "quantitation range".  Thus, these results will be flagged by
the laboratory with a J, to indicate the results are an estimate and do not necessarily meet the precision
and accuracy criteria.  If  the analyte is not detected in a sample, the result will be reported as non-
detected at the method detection limit and flagged with a "U".

Reporting limits for the supporting analyses (percent moisture, percent TEO, total organic carbon, and
grain size) will be 0.01%.  The reporting limit will be demonstrated by the laboratory to be greater than
5X the detection limit.

6.3 QUALITY CONTROL CRITERIA FOR PCBS

The analytical laboratory will determine when control limits (data quality objectives) have been
exceeded and corrective actions are required before the analyses may proceed.  Control limits and
required minimum frequency of  analysis for each QC element or sample type are summarized in
Tables 6.1a - c.
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1. Grain size: Five fractions (gravel, course sand, medium sand, very find sand, and dilt/clay) as follows:
2. RPD calculated as follows:

RPD =     (C1 - C2) x 100
  (C1 + C2) / 2

where: C1 is the larger of the duplicate results for a given analyte
C2 is the smaller of the duplicate results for a given analyte

Duplicates2

Reference Material (SRM
1974a, moisture and TEO)

Every 15 field samples

To be determined

RPD < 15%

TABLE 6.1B.  PERCENT SOLIDS, MOISTURE, PERCENT TEO, AND GRAIN SIZE1

Acceptance CriteriaMinimum FrequencyElement of Sample Type

Every 15 field samples

Calibration

Reference Material
  SRM 1972a- Tissue
 SRM 1944- Sediment

Surrogates

Internal Standards

Sample Duplicate4

Spike Bank3

Matrix Spike3

Method Blank

Continuing Calibration1

GC/MS Tune

Every batch (max 15
field samples)

Initially and when CCAL fails

Must start and end analytical
sequence and every 12 hours

Every batch (max 15 field
samples)

Initially and every 12 hours

Every 15 field samples

Every batch (max 15 field
samples)

Every batch (max 15
field samples)

Every sample (added just prior to
analysis)

Every sample (added to
extraction)

%D £ 20% for each analyte, up to 10% may be
>20% but <30%.

%R = 50% to 125%.

Five point curve for all analytes.  Standard curve
percent relative standard deviation (%RSD) < 20%
for all analytes except 10% of the analytes may be
>20% but <30%.

Within acceptance criteria 2

Values must be within ±20% of 95% confidence
interval for the true value for results greater than 5X
the MDL

No analytes to exceed 3x MDL unless analyte not
detected in associated sample(s) or analyte
concentration > 10x blank value.

%R = 50% to 125%

%R = 75% to 125%, except up to one analyte may
be out.

RPD £ 30% if > 5x MDL

Area of internal standard must be within -50% to
+50% of the internal standard from the CCAL at
the beginning of the 12 hour sequence.

TABLE 6.1A.  PCBS (CONGENERS & HOMOLOGUES)
Acceptance CriteriaMinimum FrequencyElement of Sample Type

1. %D calculated as follows: %D = (True Value - Calculated Value)    x 100
True Value

2. Check instrument tune with a tuning compound (such as DFTPP or PFTBA).
Choose three to six ions to check against appropriate acceptance criteria.  Criteria should be specified in laboratory
standard operating procedures.
3. Spiking solution will contain, at a minimum, one congener from each homologue group.
4. RPD calculated as follows: RPD =     (C1 - C2) x 100

  (C1 + C2) / 2

where: C1 is the larger of the duplicate results for a given analyte
C2 is the smaller of the duplicate results for a given analyte
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6.3.1 INITIAL CALIBRATION

Acceptable calibration (initial and continuing) must be established and documented before sample
analyses may begin.  NIST-traceable calibration materials must be used in establishing calibration.  For
PCBs, initial calibration will be established with a multipoint standard calibration curve (as indicated
in Table 6.1a).  A specific requirement for this project is to use methodology (and tune
instrumentation) for low detection limits, therefore, samples with analytes above the calibration range
will be diluted and reanalyzed.

6.3.2 CONTINUING CALIBRATION VERIFICATION (CCV)

Continuing calibration verification (CCV) standards will be run for PCBs every 12 hours at a standard
curve midpoint concentration.  If  CCV results do not meet specified criteria (Table 6.1a), then all
samples analyzed since the last acceptable CCV must be reanalyzed after recalibration.

6.3.3 REFERENCE MATERIALS

Reference materials of  a matrix appropriate to the samples being analyzed, will be analyzed every 15
samples throughout the analytical program.  The data resulting from the analysis of  these samples will
be reported in the same manner as that from the field samples.  These data will be the prime materials
used to determine and document the accuracy and precision of  the associated field sample data.  The
following reference material will be used:

Sediment/Soil (PCB congeners)    SRM 1944 New York/New Jersey Waterway Sediment

Tissue (PCB congeners, moisture, and TEO)    SRM 1974a Organics in Mussel Tissue

It is recognized that absolute accuracy can only be assessed using certified values, hence the term
relative accuracy.  Relative accuracy is computed by comparing the laboratory's value for each analyte
against either end of  the range of  values (i.e., 95% confidence limits) reported by the certifying agency.
The laboratory's value must be within 20% of  either the upper or lower 95% confidence interval value.
Non-certified results can be compared, but with less rigorous criteria.

Continuing Calibration1

Method Blank

Must start and end analytical
sequence and every 10 samples

Not to exceed MDL

%D < 10%

TABLE 6.1C.  TOTAL ORGANIC CARBON (TOC)
Acceptance CriteriaMinimum FrequencyElement of Sample Type

Every batch (max 15 field
samples)

Reference Material (SRM
1994)

Every batch (max 15 field
samples)

Every 15 field samplesTriplicate

Values must be within +20% of 95% confidence
intervals

RSD < 15%

1. %D calculated as follows:
%D = (True Value - Calculated Value)      x 100

True Value
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Accuracy control limit criteria (Table 6.1a) will apply for analytes having concentrations greater than
5 times the laboratory's MDL.  Each laboratory will record the results for each analyte on control
charts.  In the case of  analytes for which no concentration information is provided, the laboratory will
establish upper and lower control limits, based on three standard deviations of  the mean.  These
control limits will be evaluated on a monthly basis.

6.3.4  METHOD (REAGENT) BLANKS

Method blanks are laboratory derived samples which have been subjected to the same preparation or
extraction procedures and analytical protocols as project samples.  A method blank will be analyzed
with every 15 field samples analyzed.  Acceptance criteria are provided in Tables 6.1a-c.  Failure to
meet acceptance criteria requires definitive corrective action to identify and eliminate the source(s) of
contamination before the subsequent reanalysis and re-extraction of  the blank and affected samples.
Sample results will not be blank corrected.

6.3.5  SAMPLE DUPLICATES

A fully-matrixed sample duplicate will be analyzed with every 15 field samples.  Acceptance criteria are
provided in Tables 6.1a-c.

6.3.6  MATRIX SPIKE

Matrix spikes (MS) will be analyzed every 15 samples.  Samples will be spiked prior to extraction.  Spike
solution concentrations for the MS must be appropriate to the matrix and anticipated range of
contaminants in the sample, that is 2 to 10 times analyte concentration.  However, because it is not
possible to know the concentration of  contaminants prior to analysis, professional judgement may be
exercised in choosing concentrations that are reasonable under the circumstances.

6.3.7 SPIKE BLANKS

Spike blanks will be analyzed every 15 samples.  Extraction solvent will be spiked and handled in the
same manner as the sample.  Spike solution concentrations for the spike blank must be appropriate to
the matrix and anticipated range of  contaminants in the sample.  However, because it is not possible
to know the concentration of  contaminants prior to analysis, professional judgment may be exercised
in choosing concentrations that are reasonable under the circumstances.

6.3.8 INTERNAL STANDARDS

All samples for PCB analyses, will be spiked with internal standards prior to analysis.  Control criteria
for internal standard recovery are listed in Table 6.1a.



HUDSON RIVER
A

N
ALYTICAL Q

UALITY A
SSU

R
AN

CE P
LAN

ANALYTICAL QUALITY ASSURANCE PLAN - VERSION 1.0 13

SECTION 7.0SECTION 7.0SECTION 7.0SECTION 7.0SECTION 7.0 DADADADADATTTTTA REDUCTION, VA REDUCTION, VA REDUCTION, VA REDUCTION, VA REDUCTION, VALIDAALIDAALIDAALIDAALIDATION AND REPORTINGTION AND REPORTINGTION AND REPORTINGTION AND REPORTINGTION AND REPORTING

7.1  DATA REDUCTION

Data reduction is the process whereby raw data (analytical measurements) are converted or reduced
into meaningful results (analyte concentrations).  This process may be either manual or electronic.
Primary data reduction requires accounting for specific sample preparations, sample volume (or
weight) analyzed, and any concentrations or dilutions required.

Primary data reduction is the responsibility of  the analyst conducting the analytical measurement and
is subject to further review by laboratory staff, the Laboratory Project Manager and finally,
independent reviewers.  All data reduction procedures will be described in the laboratory's SOPs.

Concentrations will be reported as if  three figures were significant.

Organic analytes in sediments will be reported in ng/g, dry weight.

Organic analytes in tissues will be reported in ng/g, wet weight.

Data generated from the analysis of  blank samples will not be utilized for correction of
analyte data.

Surrogate compounds, matrix spikes, and spike blanks will be evaluated as percent recovery
(%R).

Reference materials will be reported in units indicated on the certificate of  analysis.

Continuing calibration factors will be presented as percent difference (%D).

Duplicate sample results will be expressed as relative percent difference (RPD).

PCB homologue totals will be calculated as follows: first, the concentrations of  all target
congeners that meet the identification acceptance criteria will be calculated.  Next, each
remaining peak will be evaluated to determine if  it meets the identification acceptance criteria
for a PCB congener (criteria will be specified in the laboratory SOP).  If  the criteria are met,
these peaks will be included as the other non-target congeners within the appropriate
homologue group.  [The ICAL will contain at least one peak in each homologue group, and
the concentrations of  the non-target congeners will be determined using a representative
response factor from the ICAL.]  If a peak does not meet the identification criteria, the peak
is not included in the summation.  The total for each homologue group will be obtained by
summing all target and non-target congener concentrations within each homologue group.  If
a congener is reported as non-detected, then zero will be used in the summation.

Total PCBs are calculated by summing the concentrations of  PCB homologues.  If  a result is
reported as non-detected, then zero will be used in the summation (which will minimize the
potential for high bias).

7.2 DATA REVIEW AND VALIDATION

Data review is an internal review process where data are reviewed and evaluated by personnel within
the laboratory.  Data validation is an independent review process conducted by personnel not
associated with data collection and generation activities.
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Data review is initiated at the bench level by the analyst, who is responsible for ensuring that the
analytical data are correct and complete, the appropriate SOPs have been followed, and the QC results
are within the acceptable limits.  The Laboratory Project Manager has final review authority.  It is the
Laboratory Project Manager's responsibility to ensure that all analyses performed by that laboratory
are correct, complete, and meet project data quality objectives.

External and independent data validation will be performed for all samples by the QA Contractor
using a data package (Table 7.1) containing sufficient information to allow the independent validation
of  the sample identity and integrity, the laboratory measurement system, and resulting quantitative and
qualitative data.

Two levels of  data validation will be performed: full or cursory validation.  Full validation will consist
of  a review of  the entire data package for compliance with documentation and quality control criteria
for all the following items and cursory validation for the starred (*) items:

Package completeness*

Holding times from extraction to analysis*

Instrument calibration, initial and continuing

Blank results*

Instrument performance

Spike recoveries (PCBs only)*

Standard reference material results*

Laboratory duplicate results*

Reported detection limits*

Compound quantitation

Verification of  electronic data deliverable (EDD) against hardcopy (10% verification)*

Sample Data:

Standards Data:

Result summaries including surrogate recoveries, percent total
solids, dilutions, etc.

TABLE 7.1  LABORATORY DATA DELIVERABLES PER SAMPLE BATCH
Chain-of Custody/Sample Receipt Checklist

Target MDL data based on the method in 40 CFR, 136, or data
from analyses of SRM which has analytes at low
concentrations (submitted once each year for each
laboratory/matrix).

Calibration summaries:  Initial calibration data, standard curve
equation, correlation coefficient or %RSD, continuing
calibration %D.

Quality Control Data (MethodBlanks, SRMs,
Duplicates, Matrix Spikes, Blank Spikes):

Results summaries including surrogate recoveries, plus percent
recovery (%R) and RPD, as applicable.

Special handling or analysis conditions.

Any circumstance that requires special explanation such as an
exception to QA/QC conditions or control criteria, dilutions,
reanalysis, etc.

Corrective actions/procedure alterations

Case Narrative:

As specified in laboratory contract.Electronic Data Deliverables:
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As the project proceeds and the quality of  the data is verified and documented, the level of  validation
will decrease at the discretion of  the QA Coordinator.  At a minimum, cursory validation will be
performed on the data packages, i.e., only the starred items will be reviewed.

Qualifiers (Table 7.2) may be assigned to individual data points by the QA Contractor.  These
validation qualifiers will not replace qualifiers or footnotes provided by the laboratory, but will be
added to the data summary tables to inform the data user whether or not the data met all project
quality objectives.  Both sets of  qualifiers will be maintained in the database.

All discrepancies and requests for additional corrected data will be discussed with the laboratory prior
to issuing the formal data validation report.  Review procedures and findings during data validation will
be documented on worksheets.  A validation report will be prepared for each data group/data package
summarizing QC results, qualifiers, and possible data limitations.  Only validated data with appropriate
qualifiers will be released for general use.  Data are not considered final until QA Coordinator has
performed assessment and accepted the data.

Analyte concentration is not significantly greater than the associated blank result.  The result is judged
to be the detection limit.

TABLE 7.2  DATA VALIDATION QUALIFIER CODES

Unreliable result.  Data should not be used.

U

UJ

J

R

Reported concentration may not be accurate or precise, as judged by associated calibration and/
or reference material results.

Not detected.  Detection limit may be inaccurate or imprecise, as judged by the associated
quality control results.
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SECTION 8.0SECTION 8.0SECTION 8.0SECTION 8.0SECTION 8.0 CORRECTIVE ACTION/PROCEDURE ALCORRECTIVE ACTION/PROCEDURE ALCORRECTIVE ACTION/PROCEDURE ALCORRECTIVE ACTION/PROCEDURE ALCORRECTIVE ACTION/PROCEDURE ALTERATERATERATERATERATIONTIONTIONTIONTION
The analytical laboratories are required to adhere to the SOPs submitted by them to the QA
Coordinator for this project.  When the data from the analyses of  any quality control sample exceeds
the project specified control limits or indicates that the analytical method is drifting out of control, it
is the immediate responsibility of  the analyst to identify and correct the situation before continuing
with sample analysis.

A narrative describing the problem noted, the steps taken to identify and correct the problem and the
treatment of  the relevant sample batches must be prepared and submitted with the relevant data
package.  If  the action is a change from the accepted SOP, the SOP must be revised and re-submitted
within 30 working days after the problem was noted.

SECTION 9.0SECTION 9.0SECTION 9.0SECTION 9.0SECTION 9.0 QUALITQUALITQUALITQUALITQUALITY ASSURANCE REPORTS TO MANAGEMENTY ASSURANCE REPORTS TO MANAGEMENTY ASSURANCE REPORTS TO MANAGEMENTY ASSURANCE REPORTS TO MANAGEMENTY ASSURANCE REPORTS TO MANAGEMENT
Quality Assurance/Quality Control (QA/QC) reports will be submitted periodically to the Assessment
Managers by the QA Coordinator.  These reports may be either formal or informal in response to the
Assessment Manager's request.  Upon termination of  the analytical work for this damage assessment,
a formal QA report will be submitted.  This report will include:

General compliance with QA objectives

Summary of  technical and performance evaluation audits

Summary of  data validation reports

Summary of  laboratory control charts

SECTION 10.0SECTION 10.0SECTION 10.0SECTION 10.0SECTION 10.0  REFERENCES REFERENCES REFERENCES REFERENCES REFERENCES
USEPA. 1998.  EPA Guidance for Quality Assurance Project Plans, (EPA QA/G-5) EPA/600/R-98/018,
February 1998.

USEPA. 2001.  EPA Requirements for Quality Assurance Project Plans, (EPA QA/R-5), March, 2001.

Wise, S.A.; B.J. Koster; R.M. Parris; M.M. Schantz; S.F. Stone; R. Zeisler. 1989.  "Experiences In
Environmental Specimen Banking." International Journal of  Environmental Analytical Chemistry 37 (2): 91-
106.








